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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 

piezoelectric/electrostrictive film type element into which particles 
are extremely densely packed by the low-temperature treatment 

alone. 

SOLUTION: This method comprises a stage of preparing a 
dispersion mixture containing, ceramic constituting raw materials, a 
stage of preparing a liquid mixture by adding citric acid to this 
dispersion mixture of ceramic constituting components, a stage of 
obtaining superfine ceramic oxide powder which having a particle 
size of >1 //m and having a uniform grain size distribution by non- 
explosive oxidation-reduction combustion reaction by executing a 
heat treatment at 1 00 to 500" C, a stage of preparing a ceramic 
sol solution dissolved with the ceramic constituting components 
which are the same or analogous components as the components 
of the superfine ceramic oxide powder, a stage of mixing and 
dispersing the dispersion of the superfine ceramic oxide powder 
and the ceramic sol solution, a stage of forming the 
piezoelectric/electrostrictive film type element by immersing a 
substrate into a dispersion mixture composed of the superfine 
ceramic oxide powder and the ceramic sol solution and executing 
deposition by an electrophoresis method and a stage of subjecting 
the piezoelectric/electrostrictive film type element to a heat 
treatment at 100 to 600** C. 
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tit Ltz^^m.-^mi>z :? x^-Ks-^Q LxM-^m^mm-t 

J; o t.zm&^tix^'^^'i xmjjL mJiiTT'fc.o , %m.'^ 
m<r>i^-^£imm'^ =7^-/9 mimm^ -y r 

mm^^x^^ 5 y ^ yvwf ^g^PMt-^xx-y yt . 
i.wmm^y^y^m.imm^tim.^'^fz^m&t 

±nmm.m-^ y^y^ mim^;i^t±ii-^ 5 $ -y ^ y>'u 
mmt i'm^Ltz^mk\.z^w.iimLx^mimi.z 
^-^x^LxsM/vmrnm^^mm-h xt- -y r 

±teiKii&8l{: J; o T ?§^3{)iB* ^ix. -tr ^ 5 -y ^ v';u*i 

Si* $• Hi $ it ^ lu tc;700--900r X't[I^Mm-t X -r >y 
r2r§/i>tc(i;t^^i:2:#«g!t-r.&. If Al<^li£i{£7)ff 

yy'tm&m-t^xr-'yy'tcnmiz^ mm.$tifcm^^ 
i»^^xy--yrb^^(=t,zmt^zt^^mt-t&. M 

■^^xm.oi'-oAumX'hi.zt^nmt^^. it*^ 

-ft-^^^!). xii-ty i-y::7^m\^^zt^nmt-t^. m 
I 7 ] ±ie^m t l x ti , -y ^juxax -f >- 



O3), >'';Ur3-r(Zr02) , ^(Si). ^'(bSS(SiC), 

mimmiSisH,)^ zmmmisiOi). x\t^'yx^<r> 

^t^i>wsR^titzij<r>^m\'^hzb^mwib^h. mm 

[ i»*3S 1 0 ] ±iejata«i-fe y^-y^ mtmt . is (p 
x'%x\^hzb^^Wib-th. nimnmr>Kmyfm 
immm 1 1 ] ±.tmmM'<ty 5 -y i^f&^mi. n 

T, PMN. ^V'>{iC:ix^><7)|l^f4c(PZT-PMN)tt-^^-ft^^T' 

[ w^js 1 2 ] ±ie-fe 7 5 -y mmna^mi. -^y^- 

Mm)^ yy^Xla)^ ^N''J'!7ix(Ba), ffi$S(Zn). Uf- 

e). ^'UA(Cr), T>-f-^>-(Sb), «^(Fe). ^■yhU'^ 

A(Y), ^>:?;KTa). ^>'^^';^7^:y(W), Xha:x-?-T> 

iz^tsmm^hx'^x\,^i,zbi:msib-rh. MMmmu 

^^^^^m^WMb LTti. T)\^a~,mXitT^ h 

ymt:m\^hzbi:nmbi-^, if^Jiiiettoffi«/« 
[ 1 4 ] .hK^s^-b 7 = .y ^ mtWj}^ & 

<P*^^MiK^titzi:,c7)im\>^^ZbinWLb-t^. if* 

[ftii^Ji 1 6 ] iieeRiM-b 7 s -y :^m^mmm^-» 

m&b±ii-iz: 5 5 -y J? y;l-S?5[i: S:?I-^-ri, ^ tcfcit 
^±iS-fe 7 5 -y :^ y^U^ygcsO-g-iti. -fe 7 5 >y 

f^Mznvxi—mmmnx'hhzb^mkb-th. it 
[ft st^i 1 7 ] ±ies«/«sMM^i^cojj §{ii-io 
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{ii5o~3oo°cT-^> tr^mt^h . m^iim<o 

^fBM-^jSS-lOO-lSO-CTmXiiS LT^^^^W^K-fb- 

mTtmmKm^mz tx-tys. •yi^mitm*m^L^\,-^ 
cfc 0 ^zm^^tixm'T-^-^ xmudiiTX'h o , fM^^ 

?W ^ -ti-T -Ir ^ 5 -y ^ V; IfflM-t S X X -y r i: . 

±immm'ty s -y ^s-ft;%«j^*t ±ie-fe ^ 5 -y ^ 

±m3!!ia(C J; o T $ iXT . -b 7 5 y ^ VVU 

I if 5t<]« 2 1] ±ie^sMiffl-fe 9 5 -y ^ Sf-ftm^* 

fl5$itl.8UlC, 700~900°CT-JD.^S-r^;x.T--y r$: $ 

^tk-rixy'-yy'^^h^zmx.:s,ztimwit-ti>. m 
■»m2oxi,i2nm<^Km/mmmmm=?'. 
m^m2 3 ] ±iSM^$tifzm^7o-^m'cx'nm 

[ m^m 2 4 ] ±ieiimiNB-b 7 s -y ^ K^btife^Jkcoja 

^■'f'f X{i0.01~0.1x/m-r3b.SC:i:^1f®fr^. » 
*ii20ie©OjEl;/mMJMM3R^. 

Xti-fe 7 5 -y i?Xhh:i t t:1imb -fh . tmm2!0 



y^^-)vx'h hz.b^^b^h. fi^Ji25ie«<offi^ 
[ 2 7 ] ±iei§^^wis^b-&!t?j« . >-K u XX 

Ci*«3iI2 8] ±lfi-fe7S-yi7(i. r;U5^(Al 
2O3). -J}Va-T{lr^)^ ^(Si). m.\\^%{S\Z)^ 
g-fbaS(Si3N4), -^-fl:ii«(Si02). X\ti]'yX^(D 

b), i/';l-3-'>i.(Zr), ^:$'-'^jU(Ti)^-^tfffl^T-S) 
I. ^ t Sri^lS t -r ^ . it*3S20ie«J«Off«/mMMM* 

[ ii^JS 3 0 ] ±1 BSia«l-fe 7 S -y ^ K-ft!t^!i{i . PZ 

[ 3 1] ±iB-b 7 5 -y ^ lr-(li!tlj^^*{i . :^ -y ^ 

.'KNi). 7>':J':x(U). y\'y'^A(Ba). ffiia(Zn). Uf- 

e). j?QA(Cr). T>'f-^:x(Sb), i^(Fe). ^-yMJ-^ 
A(Y), rJ'yrJ'/KTa) , :J'>':?'X 7^ X hOf-'t; 
A(Sr), 7;?;U^':7A(Ca). «|S(Bi), ^(Sn), 
;<r>(Mn)<04'*»f>StR$il7tii'-tir< i; t-0(7)«^Sr$ 

{m^3 2 ] ilB^atiffl-lr 7 5 -y ^^itW^^^^ 

( 3 3 ] ±1 Bie«S«i-b 7 S -y K-fkifeit* Sr^ 

VyMzn LTl~500iiilT'*>l. ^^Stt -f^ll^^ 
201 EttcTjff m/m^Mf^^ . 

[ tmm 3 4] ±ifi-fe 7 s y Y)vmm<r)^-x iz^ 

I If 3 5 ] ±iB@^iW-fe 7 5 -y i7 K-f|:!f^!)«^5t?CO:5)- 
S«gt ±iB-fe7 S -y^^YMmt ^?g^-ri, ^ #ic;feft 
I ±ifi-fe 7 5 y y';U^?gO#fl:{4 . -t 7 5 y ^'K-fb?^ 
«J*tCWLTl-500a»gi5TJ)?.C:fc$'#fSi;-r^, H 
«^20iB©i7)jE«/m^^S^^. 

I if 3 6 ] ±tiEE.'^m,mmmm^cr)m $ « i-io 
( if m« 3 7 ] ±tis.m/mMmmm^<7)m^is5-3o 



!(4) 000-1 19898 (P2 0 00-1 19S98A) 



£ f»*3S 3 8 ] nm^^ ixfzs.mjmMmm.m'i'<^ 

C 3 9 ] 100~500''CcO<g;jaC|^*|j%ttg?-ft:— s 

Sr 1 00~600-C-C'»jJ!lS-r ^^ttCctO^^SSrlSO^I', 
-k 5 S >y ^' yyl'*^ -t 7 S ®?^k!|?!I*4i=^*m(3Sl5^giEftc 
t LX^m LT±l£*gm«-fe 7 5 -y i?g!-fi:^i5©^ra^-^ 

tS$iti)fftc. 700~900rT-JP3»^!ia-r.|.;^-r-yrSr$ 
(Cfii ;c !> C t $r #1S! i: ^ , ft*«39iem<:OSm/^ 

T-yrtmm-thx'r-y-Tbcomi'Z. m^^titm-k 
[i»3<ii4 2 ] ±.mm^ixfzm:iio—m'cx'^m 

•m. x\t^y^-v^x'hhzt^mLb-rh. mmm9 

^-iVX'hhZ t ^n^b-Th . if^44fB«<Offm/ 

2Q3), =J)Va=,Tar^2). I^S(Si), ^-ft^CSiC), 

a-fl:if^(Si3N4). -K-fbi^SCSiOz). Xi.i:f}y:^^<r:> 
^i)-^h'M^tixtz{><r)X-hh:ib^'!^Wib-rh. i**Ji44 

t it*ii 4 8 } iMinwm-^ y^yf' m-itmt . is (p 

b), i/VL-H-^ACZr), f-^-'^A(Ti)?r-&tfMfi!t*^'^ 
T- ^ T V ^ !> - h §r ^^SS ^ -r ^ . il«3l39retfeOff «/« 



[ig^J54 9 ] ±i5iefis:«i-fe 7 5 v i:^mitmi. pz 
T, PMN, m^Mizixe^commmp'n-pmm^mimx' 

I tmm 5 0 ] ±iB-t y^y-p mimmmt 

;KNi), yy-$>y(La)^ >'n'U "^i^. (Ba) , ffi|8(Zn) . 
'^Adi), 3ysVH-(Co), ;<7KSn7A(Cd). ■fey>7jU(C 
e), ^'oA(Cr), Tl^^^XSb), ft(Fe). •< yh«J'^ 

A(Y), :J'>';?;KTa), ^>':/X7=->'(W) , ;?.boyf->t7 
A(Sr). :^)Vl^^MU). gf'pMBi), ^(Sn). JtlXvy 

[ liA^JS 5 1 ] ±.imm&^ 7 5 'y ^ i?-(i:!fer/j*2r^ 

Wi^'^i>^immkbLX\t. r;U=J-;U^X{±T-b h 

yyMznLxi~~^Qm\x'hh:ibi''mib-t^. as* 

«39ie«c0JEm/«M)lM«i^. 
[ il*« 5 3 3 ±ia-fe 5 5 y y;P?§?Rc7)'<.->J, tc^ 

mttii,;! b^mb-th. i«*3S39fe«oa«/ss 
[ If *ii 5 4 ] ±ieafS!t*ffl-fe 7 i -y ^ it-ft!ri!H»*o^ 

UMi: ±iS-fe ^ S -y VVUMJS t ^M-^-fh b # (cfctt 
«}5lCCMLTl~5O0fi»a5T'*>l>C:i:^!KfSfi:-ri., HI 

o^fiiX'hi>z.b^mmib^h. if*3i39iee5<7)ff^i 

( fi*31 5 6 ] ±i5]E«/«Ml^S*^ {i5-30 

mmws^mn^o-^'^'cx'hh^ b ^mmb -th , it* 

{000 1} 

[»sflo«-ri,sitT^^a=] 2is%Bj(i;, -y^ 

^^^iSi\s^B^-ti>:f^wjsa/^<7^-}jmizX'ox^m.^fi 
hSM/m^mM.m=Fi,zmth. ^i^\,zmL<\t. ^'x 

ii&i&miSi.th:^mm/:icr>-}jmi:ZX -^XWk^^ixhS. 
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[0002] 

(0003]-fe75y^ 2rf Uffl LT^ScJOMMt-Vn'-^ X 

[00 04] fi*^6<Jtf#fetlSI^WJi^5r#X.|>i:. Hr 

7 S "J 9V'MmL^zn\.X^\,Z'^in.ix^-Hmh LTUx 
-y r =7 -x-f >-:?'■, >-i?\ mMAY.^^ 

tcmcWvmii^-M O , -fe 7 5 -y K-fbl^^^t:^ LT 

(EPD) mif-^h. 
[0005] (EPD) ii, mmmmt^z 

J: S^^^JJ-cTJffitt (polarizatiai) fcSlfils^^^cOfieiRf 
e (stacking property) i: Srf Offl LTStl&33r]KSrm 

t 0 0 0 6 ] 02{C^ L7t <t d ^ta!*c0^r 7 5 y 
(colloidal suspension) SrP^L. 

LT^m^fcwtcib & -fe 7 5 -y tmmyLM^-w^m < z 
tizi. ■oxmmizm'^m^-^ix. cicoMSriooo'ciaiT- 

C0007]CCOJ;3 , ^^^^E 

[00 08] L*^L^*^'^, f4@0:*:#v^^^5|5^ttdco 

i^mi^im&^-t^fzMz-i^wLm^m^Tm^t:^^ 

[0009] 

mmx'h h^zij t^tf^h h •fm.m'&mm\.zm^fmmm 

IXC <r>-fjmz J: -5 T {Sism $ iXJ'vrff^/tgSilKSJg^ 



[00 10] 

\t.-9}%mz\m^\i%^^^x^v s -y iJ'flifi^iisi^-^ 

t^>f MSKv ^{i^tStjI-^it^a^iat?-^ -y 7° t , ±f£-b 
V S -y ^<S^:«-*^lS»L/i^?S^>.'>{i-eix*>"^Hi L/t 

•yTi; . ±ie?I-&?SS:100— 500rT«aLT#^^W 
^K-fb-HgTcMMRJESrei LT-fe^ S ^y K-ft;*!!lz)>'^ 

^ X X -y 7° t . ±ie^s'^$ffl-fe 7 5 ^y i^-ft;?^^^* & 
'Tiim.z^^^'^x^ms.timmthx'f 'yv'h, 

^ii:T-b 7 S -y VVl-Jg^g^P^I-l, Xx -y r i:' . ±fE 
«imiNa-fe7 5 -y ^K-fbftf^^Jj^^^ifS-tt^cii-St^gi: JiE 
■b 7 5 -y V;U^?g^«-& LTi»-»i;&-lt S Xi^ -y r i: . 

immm^ ^ s ^y ^ ig-fbm^* t ±te-fe 7 5 >y ^ v^i. 

i:, Sl/=±iSJgfiS;S^I7tjEm/«M)lMS^S- 100—600 
°CT»a-r^Xx-y7-h&{i;tT^0, ±ies^s(c 
J:-5T?§i«A<K^*$ix-fe7 S y r^y^UTi^-b^ S -y :7g?-ft 

•y Br'fbit-^!)*^^ $ixl.C:t&!»^Si:^i.. 
[ 0 0 1 1 ] S^C. *^B«cOffim/«M»M«^«, -b 
7 5 -y ;?fllfi^^*Sr#tfll*^l^?f ^«X{i:«-UMt;?SMX 
\i%^^^X^y 5 y ^^^iJ^SilSt^-^tf^Jg^V^tirW-Sjc 

-yTt . ±ie-b5 5 -y 
ifmm \.fz.\mM\-^\i^ixi:f^%^ \^fz'>xi'^m.-^mz9:x. 

:ym:mx\^xwi-^m.^mmthx^'yrt. ism.-^ 
m^\^'-'m'cx'mm\^xtmm^ti:mt-^jmiik 
smsrec \^x^y^v9mmtimw.vts:^-^^o\,zm 

WL^t\.X 1^ ^ x>'i ;u mJ^JLTT'S) 0 , f4g:«-fl5<7)%— 

^^i^iSi^ffl-fe7 5 •y^'B!•^h!I^)«^5lc^^tl>x-f ■yri:, ±ie 

«iM*i-fe7 5 y 9mmim.^-^WTtw.mz%^^^x 

'x}WM.^mm-h:?^n' yrt . 7j<^V^(iirtifmS:'<- 
X fc LT±f5eiaffl-(r 7 S -y ^ i?ikW^* t P-X(S^ 
m^cO-fe 7 S y lifiit^^^ & ?§M $• itT -b 5 S -y y 
-'Ujgfg^Pi^-n.Xx yrt. ±ieSiarffl-b5 5 -yi^K 
-fbm^*^r5i-SiS-ti-;^.>^^li?Si:±iE-b5 5 y ^yVU?§fg 
5:?l^tTr})"HS:$-t^^X-r-yrt . ±1 e*igt*ffl-b 5 5 y 
K-(t:!|^«^* t Jil5-b 7 5 'y y t ^ L fz% ' 
"mi^zW^^mM. Lxmrnmiy^^z J; TEStll LTjE« 

■y r h Sr-^i^TM^t^ i.iw^mmzi. -^xm^tm 

*SiX-b 7 i ^y y/P*^M2 7 5 -y ^ ^-fW^HS^ «® (C^ 
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[00 12] 

[0013] t-f. mi^mmt^t^^. ^^mcomm/ 
[0014] :^^mcr>smm-^y s. '•/ ^m<tw^^(r>m 

0immi:^tsmwim\.^ii^m^m?:mm-thx^ >y r 

^^^m. Lfz-;&nm^mz^:i^ymirma izm-^m^m 
m^?p^7--yy't. ±ie-k 7 s -y m^^mmmxii 

'^mtltimmxli^fm^mzMLX±ni-i:yS.-y^' 
(>Z!iim^j:M.l:Xtcr,:^jiy^^maLxm'^m^mm'ti> 

:^r-'yTt. m/±sem.-^m^m--6oo'cx'mm-t^ 

^y'yTt^mt^. 700— 900°CT'^atTiteSttS: 

[0 0 15] ■^y^-y^'mm.^^^-ktsmmbLxii. 
■^yi-y::^mm.ss.^t^mmximm,^tcr>^. xji-t 

y<-y :5'mES;fi!c^<7)mco4'*»4>ilJRLTfflv>4.ti.-i>. 
[0016] ±fe-fe55 -y ^Iffigfig^i-i: UT<i. IS(P 

ys.y ::^!^-i^^m^-^hmmt 

[0017] WtC±K-tr7 5. •y:^mmm.'!&t tTti. ifi 
(Pb), i''/l'n-'>A(Zr)- ^:J'^'!;A(Ti). ^VMi&MP 
b), £/;U3-'>A(Zr), -^A (Ti)/iS(Pb) . -7^' 
X. (Mg) , 7' (Nb) ^^ts&^X'tas^fz t COS: 

[ 0 0 1 8 ] -fe 7 5 'y ^tf fi!cfiR^S:-^t/llipf^}tfl¥X*i 

mmcrx^i^h, -t 7 5 -y ^mfum.^^'^tsmm^mmx 

ti^WL^iti>Zt <r>X'^ &ii<7)t:~':>]:^±i}imni^tlX 

m^^i^ti^. ^mmmttxit. mm. i^y^^tvit^ivj^ 
[0019] ^Kj^jt hx\i. mm.'&^n.z.^h^ 

x^lgJi^^fiJj^J t LTT(i^ < lg!r^)J?g^#: (complex in 
g agent) i: LTKIB«Dl^1»eSr-f+-^-r&7!i«t>tc;fflV>ii>ii 

x>'S!0-Bri^.ttt i|!f^!jjgec5!i^t ^fWr •!> ^ t (c J; o 
[0020]-b7S-y ^ffi)tfi)c^^*i?S»Xii:^^ff$iX7t: 

mmx \i^m^-^mz '?:!~vw.%:'smi^x n-^mmm 



Ig^il-Xhtc-ri). SsjD$fLl.^'x>'B?<7)4ic{{fj^L.T 

[0021 ] i?x:^igS:jD;tT^-frYcig-&?S*^'100~500 
'CTMfii ^tih. MW^ifn\ ^( J if -b 7 5 -y ffl 

o^B^atttiie * s . a$aaae*noo°ctLhT'*ti(i\ 

^x:^i5C7)^^^e{i3'E^)-US&S-l., S/^. SOO'CT-^ 
^\.Xi^WM±^%hifi. iixJiLhcOiSJKTMa-f 

[0022] $ ^> tC$f t L < (5, 15a-300°CTm^fta§ 

t*>*»i5*c>-r, -fe7S-y^'fflOfeMt^3i«)tcmt-S 

[0023] ±ie?I-^?g^»iJ!iaLT?t^X{i^^«i^^ 

LT f^ffl L T±is-fe 7 5 y ^ ^^m/ji<r>m^ :tyt mz 
z comz^^-t h m^mz x-^-x-^y^-y^ mimijm 

[0024] ^Oj;d^RJS(CT±ie^i7 5 ■y^fitfigfig 
'r^mV(Dm.^\t%'!rt^^m^<mMKmi,z J; o T mii-ix h 

[0025] i:M-n'&X'^t:>iXfzmm&^ 7 $ -y 9mc 
WhMi. xmMtBS;XT . mco.oi-M).i//niT' 

hi^mKmrnx-m^ij^^cDi^y^m^x-h^x . m^^n 

^(primary particles)*>143i:fr iM^^Mfki^isoft agg 
regate) D mmX'^^ LT^^(C^$ tl^^-fe 7 S ■/ 

[0026] affi<7)S:Jt;'tt*^®ixT».^^<7)X'(K?fi^S 

(Ciiffl-r ^ >! i; ifX-% h . 
[0027] #fi!i$^x;^c«SJSJ:«H: 7 5 -y ^l!-fLm^*c7) 

imWi^^Kxy-m-cx'^h^zmmk-thx^ yyim 

[0028] 7 5 >y ^ig-ft;!t^!l«j5|5SrfflV^Tl;^ 

(0029]-fe75v -^mimnmi. -eixi«sos:j5 

i.mm-^£vmim^^h<7yimmi!^x'hht,-h. mi^m 
''ZX'ox^hixfzmm.m-ty i -y '^m.immMim\^ 

[0030] ±miomtZj:-oXi'P^tlfzmmm-^y i -y 
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[0031] :iLx\ mmm-^^ ^ -y^mmm^t l 

Xit. PZT. IWI, ^V^{iC:ix^><7)Sl^«t(PZT-PMN)1t-^ 

100 3 2] tfz. ±fe*i^sffl-fe5 5 y i^mimv^^ 

(Zn). 'J^-^Aai). a/-\;Uh{Co)^ ^\^S.^Am. 

■tV^I^iCe)^ i?OA(Cr), ryf-^rXSb), f^(Fe) , 

hn>'^'57A(Sr). X?/l'>-»>i.(Ca). g|fl(Bi). ^(S 

n) , Rr/-? -yiiy (Mn) <7)4i*> oJiLhco^* 

[0033] Jli®6U'S:fiS:)K*c.«^iff-5< (tixt^S^ll 

[0034] ^i«ilffl-tr 5 5 -y ^^-ftm^^^qTS^^tftM 

[0035] C«Bt{CfflV^A,^r§:ffa^^|XMtO-ir»(i, 
eia*I-t 7 S >y ^' H-ftiHilfTJ*! 7- 7 A tc^^ L T l~500inl 

[ 0 0 3 6 ] -fe^ $ •/■?'yVP?$?g(±7j<^V->{S:ft-^l?S«& 
'<.-X(ctT#4><xScOT\ io^tc^;.— ;;^^c$^^^:fi■ 
[0037] %m^^-^t\.fznws^^'7 5 -y ^mcmi 

^'^'jiWmt ±i5-b 7 5 -y ^ y';PJg?gt *^il-^§ix|, . 
■^»ti^jiS*Hr 7 5 -y ^ WLWjin^zn L X l-500fii 

[0038] mm^^ 5 5 -y ^m.immm^'^y S -y ^ 

-fe^S ■y^VyWcJ;oT5E;t$flSct^t2^S. fiKMIfc 
[0039]-fe75y ':^y'Mi'^flUWffmMi^lfX 

■^xi^^m&crt'^^iitmmm-^ 5 s -y 9mimm^<7:) 



[0040] ^MiHB-fe 5 5 y ^J'St-ffcitiil^^^i: -b^ 5 -y 

VMtnpimmt^mtzLxmm^'tht. ssjso^b- 

«g $ fltimmm-^ 5 S -y ^ K-fbil^r/^* i: -t ^ 5 -y y'yi- 

[0041 ] mmt Lxit^m. m^m<7y^^'mm 

[0042] ^;T\ ^JSt L.T{i:--y^r;i.X{i;:^^x>- 

i'^^-t-)Vif^^zm^^hix. m^m<^-m'i^=m-^mit 

[ 0 0 4 3 ] C CT% «^±t=^«cB<JlCJl^J^^L7t:m 

izmmxi- ^ ^ 1 1 a*. S«±(cx ^ u - > . ^-yw 

[ 0 0 4 4 ] ^ sm/mMmm.m^ii, i-ioo^im 
m^x'm^-ti>cr>timt.L<. d—soMom^vmrnr^ 

[004 5] ms^^titzmmoo~-&x)'cx'm:m^Lx ^ 

^ -fr . :icoj:o ^mmmiz j; t mm^m o 
-fe ^ 5 -y^'Yji-tmimm'Fcrmmiz^mw 

[0046] loo-^eoo-'ccoiSii^m^mfSiX'i.^mt^yt 

tW-tie&cOii. jemSffl-fe^S •y:;'g!>fk!|^j«}*!:-fe7S -y 

^ Y )Vmm(^-^ 7 5 -y ^Iffi^H^i: i.^^ffl s 

C 0 0 4 7 ] irt (C. 500°C 
[0048] 150— 300'CT-^i|-r'& Zttf^^ hlz^t 

[0049] SM/vmm.m^^m^LfzmzmMm 
mz. mfS.^ixtzs.m/mM.mm'f'^mk-th^^-j 

m^<r)mmm'-m-'cx'i-hcotimt. lv\ 

[ 0 0 5 0 ] ClOJ; d ^r::^ftT'f^<i>ix;t;jEm/l;MMS 
[005 1 ] JilT(C, *S&B^O^M?g«&p*i(Cl5iBfl-r 
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[0052] mmm\ ) vn/?mmmmyvM.i^ y 

df v-x ^j' y-;P300iDi t r-fef-;u • T-fe h y20iDi 1 1;: Jn 

(magnetic sti rrer) TiSJf L ?t: , 
[ 0 0 5 3 3 y 3 i; v;^ ^ t *«K 0 ft(t?tSUS- 

[00 54 3 fi£)lO^TL/c'fm«fii^IIlJRLT. S« 
[00553 >'N':J'->'<0?^*$ii7t»«Sr^^>VN'-tz 

[00 563 mmmcm.'^^^KhKmw&\i. 
[00 57] mmm2)pzT/pmmm^m:^'7J^^j< h 

^^Tir-X:? y-;P300ml t r-t^yP • T-fe h :x20inl i: (CjD 
[ 0 0 5 8 3 - >y irjl^mu t-^X^tio^M'O #tt -oix/i 



[00593 ^O^T U:^^fmmfii^limX tTS«^ 
[00603 >N°;J'->'cojg^$ix/>:««^^^>'>'<tcA 

ti.T70'CT'ji®!iig**f ^co^m^titimmtrmx: 

x-mm^^mttzm. ±umMX'T)u^~'^M.iM^ 
^trnz^wMLxs-^mmiz^hmLiimm)^^ 

[006 1 3 imm^nx'im^iihSMmLii. mk 
<r>ijmizx ^xi^i^titzsm/wm^^tit^xm. 

[00623 

s -y i'm-im^^im\-^x^-^^fzibi,zm.n,i^mfS.^j:n. 
x'!Z-^^j:Ji^-/u^-tm 0 . m^mmmiThm^^m 
ibxm.mz^m^titzEE'wmsjmm'f-crmm^sim 

ti^X'^h, 

[ia®c7)fS#'5:SiBJ3 

[ mi 3 V ^ <^ixi. *it8tiffl-fe 9 S -y > R-ftil*! 

[02] t«*com»i*»)BgJia Srf ijffl-r I. E€/mM 

[ii3] *%B^icff 



[HI 3 



[033 
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